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A TECHNIQUE FOR LOCALIZED THERMAL TREATMENT OF MAMMALS 



FIELD OF THE INVENTION 

The present invention relates to a techniques and 
apparatus for localized thermal treatment of mam- 
mals. 

BACKGROUND OF THE INVENTION 

There exist various medical conditions In humans 
which are alleviated by localized heat treatment 
Examples include inflammations and malignancies in 
the bladder and prostate and urethral strictures. 

Various techniques are known for dealing with the 
above mentioned problems. These include surgery 
and microwave heating as well as balloon expansion 
of passageways. 

SUMMARY OF THE INVENTION 

The present invention seeks to provide improved 
techniques and apparatus for localized thermal treat- 
ment of mammals. 

There is thus provided in accordance with a pre- 
ferred embodiment of the present invention a tech- 
nique for localized thermal treatment of mammals 
comprising the steps of: 

Insertion through a body orifice a catheter 
including a first elongate portion including a first pas- 
sageway for supply of a first heated fluid to a heating 
location and a second passageway for return of the 
first fluid from the heating location and thermal insu- 
lation surrounding the first and second passageways 
and a second elongate portion communicating with 
the first elongate portion and including extensions of 
the first and second elongate passageways in thermal 
contact with an exterior surface of the second don- 
gate portion, such that the exterior surface is in heat- 
ing contact with a desired interior body portion; and 

circulating of a heated fluid through the first 
passageway and the second passageway to provide 
desired heating of the desired interior body portion. 

There is thus provided in accordance with a pre- 
ferred embodiment of the invention a catheter includ- 
ing a first elongate portion including a first 
passageway for supply of a first heated fluid to a heat- 
ing location and a second passageway for return of 
the first fluid from the heating location and thermal 
insulation surrounding the first and second passage- 
ways and a second elongate portion communicating 
with the first elongate portion and including exten- 
sions of the first and second elongate passageways 
in thermal contact with an exterior surface of the sec- 
ond elongate portion. 

Further in accordance with a preferred embodi- 
ment of the present invention the second portion may 



be provided with a flexible and preferably expandable 
outer wall portion which is inflatable upon circulation 
of fluid through the first and second passageways. A 
5 catheter having such a second portion may be used 
to provide combination pressure and thermal treat- 
ment 

In accordance with another preferred embodi- 
ment of the invention, there is provided a techn Ique for 

io localized thermal and pressure treatment of enlarged 
prostate, diseased bladder or urethral strictures com- 
prising the steps of: 

insertion through the urethra a catheter includ- 
ing a first elongate portion including a first passage- 

16 way for supply of a first heated fluid to a heating 
location and a second passageway for return of the 
first fluid from the heating location and a second elon- 
gate portion communicating with the first elongate 
portion and including a flexible, preferably expand- 

20 able thermally transmissive wall the interior of which 
communicates with extensions of the first and second 
elongate passageways, such that the expandable 
wall portion is located at a location at which it is sought 
to apply pressure and heat; and 

25 circulating of a heated fluid through the first 

passageway and the second passageway under a 
suitable pressure to provide desired expansion of the 
wall portion of the second portion and thus desired 
heating and application of pressure at that location. 

do Additionally in accordance with a preferred embo- 
diment of the present invention, there is provided a 
catheter including a first elongate portion including a 
first passageway for supply of a first heated fluid to a 
heating location and a second passageway for return 

35 of the first fluid from the heating location and a second 
elongate portion communicating with the first elon- 
gate portion and including a flexible and preferably 
expandable thermally transmissive wall the interior of 
which communicates with extensions of the first and 

40 second elongate passageways. 

Additionally in accordance with another preferred 
embodiment of the invention, the catheter may also 
include a third elongate passageway extending 
through the first and second portions and having an 

45 opening for draining body fluids through the catheter. 
According to an alternative embodiment of the inven- 
tion, the third elongate passageway may be used to 
accommodate a guide wire. This Is particularly useful 
in treating urethral strictures. 

60 The catheter may have a straight or curved tip, as 
suitable for a given use. The tip is typically defined 
beyond the second portion. Normally the opening 
communicating with the third elongate passageway 
may be located at any suitable location on the tip, 

55 such as, for example, axially at the end or at the side 
thereof. 



i 



3 



EP 0 449 472 A1 



4 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention wili be understood and 
appreciated more fully from the following detailed des- 
cription, taken in conjunction with the drawings In s 
which: 

Fig. 1 is a partially sectional, partially side view 
illustration of a catheter constructed and opera* 
tive in accordance with a preferred embodiment 
of the present invention In a non-Inflated orien- 10 
tation; 

Figs. 2A and 2B are sectional Hlustrations taken 
along lines A-A and B-B respectively of Fig. 1 ; 
Fig. 3 is a sectional illustration of a portion of the 
catheter of Fig. 1 in an inflated orientation; 15 
Figs. 4A and 4B are sectional illustrations taken 
along lines A-A and B-B respectively of Fig. 1 In 
accordance with an alternative embodiment of 
the invention; 

Figs. 5A and 5B are sectional illustrations taken 20 
along lines A-A and B-B respectively of Fig. 1 in 
accordance with yet another alternative embodi- 
ment of the invention; 

Figs. 6A and 6B are sectional Illustrations taken 
along lines A-A and B-B respectively of Fig. 1 in 25 
accordance with still another alternative embodi- 
ment of the invention; 

Figs. 7A and 7B are sectional illustrations taken 
along lines A-A and B-B respectively of Fig. 1 in 
accordance with still a further alternative embodi- so 
ment of the invention; 

Figs. 8A and 8B illustrate two alternative tip con- 
figurations useful in the catheter of Fig. 1; 
Figs. OA and 9B illustrate initial placement and 
expansion of the catheter of Fig. 1 in prostate 35 
treatment; 

Fig. 10 illustrates in detail the second portion and 
tip of the catheter, when expanded, in prostate 
treatment; and 

Figs. 1 1 A and 1 1 B illustrate initial placement and 40 
expansion of the catheter of Fig. 1 in bladder 
treatment 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS <5 

Reference is now made to Figs. 1 - 3, which illus- 
trate a preferred embodiment of the present invention. 
As seen in Figs. 1 - 3, a catheter, Indicated generally 
by reference numeral 10 is configured for insertion 50 
into a narrow body orifice, such as a urethra and is for- 
med with an exterior portion. The exterior portion is 
indicated generally by reference numeral 11 and 
includes a heated fluid circulation inlet port 12, a 
heated fluid circulation outlet port 14 and a body fluid 55 
drain 16. The Inlet and outlet ports 12 and 14 respect- 
ively may communicate with a heated fluid supply 50, 
such as a heating bath circulator commercially avafl- 



aWe from Haake Circulators of Haake Mess-Technik 
GmbH of Karlsruhe, W. Germany under catalog num- 
ber D8-L 

The exterior portion communicates with and is 
normally integrally formed with a first insertable por- 
tion 18, typically having a length of 25 - 35 cm and 
having a cross section illustrated in Fig. 2A. The first 
portion 1 8 preferably defines a heated fluid inlet path- 
way 20, a heated fluid return pathway 22, a body fluid 
drain pathway 24 and a plurality of sealed elongate 
enclosures 26, which typically contain trapped air and 
act as a thermal insulator for the pathways 20 and 22. 
It is appreciated that pathways 20 and 22 are prefer- 
ably surrounded by enclosures 26. 

Communicating with the first portion 18 is a sec- 
ond portion 28, which is arranged to be located by 
suitable insertion of the catheter at a location requir- 
ing heat or heat and pressure treatment The second 
portion 28 typically has a cross section illustrated in 
Fig. 2B and includes passageways 20, 22 and 24, as 
described above. Here, however, the insulating 
enclosures 26 are eliminated and are replaced by an 
flexible and preferably resilient and expandable wall 
portion 30, typically formed of latex, polyurethane, 
PVC or silicon rubber. The second portion is illus- 
trated In Fig. 1 in an uninflated state and illustrated in 
Fig. 3 In an Inflated state, the circulation of fluid from 
passageway 20 into the interior of wall portion 30 and 
therefrom to passageway 22 being indicated by 
arrows 32. 

The second portion 28 terminates in a tip portion 
34 which Is provided with an inlet aperture 36 for 
drainage thereinto of body fluids, such as urine. The 
tip portion 34 may have any suitable configuration. 
Two alternative conventional tip configurations are 
illustrated in Figs. 8A and 8B. 

When the configuration of Fig. 8B is used, having 
an inlet aperture 36 disposed axially at the extreme 
end of the tip, body fluid drain passageway 24 may 
serve additionally or alternatively to accommodate a 
guide wire 37 for use in treatment of urethral stric- 
tures. 

Reference is now made to Figs. 4A and 4B, which 
illustrate two alternative cross-sectional configu- 
rations for the first and second portions of the catheter 
of Fig. 1. It Is seen that in the embodiment of Figs. 4A 
and 4B, the side by side orientation of passageways 
20, 22 and 24, in the embodiment of Figs. 2A and 2B 
is replaced by a radially divided configuration, defin- 
ing passageways 40, 42 and 44 respectively. 

Reference is now made to Figs. 5A and 5B, which 
illustrate two additional alternative cross-sectional 
configurations for the first and second portions of the 
catheter of Fig. 1. It is seen that in the embodiment of 
Figs. 5A and 5B, passageway 24 is eliminated. 

Reference is now made to Figs. 6A and 6B, which 
illustrate two further alternative cross-sectional con- 
figurations for the first and second portions of the 
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catheter of Fig. 1 . It is seen that in the embodiment of 
Figs. 6A and 6B, insulating enclosures 26 are elimi- 
nated and replaced by a relatively thick Insulative 
wall, and passageway 24 is eliminated. 

Reference is now made to Figs. 7A and 7B V which 
illustrate two additional alternative cross-sectional 
configurations for the first and second portions of the 
catheter of Fig. 1 . It is seen that in the embodknent of 
Figs. 7A and 7B, passageway 24 is surrounded by 
passageways 20 and 22, each of which covers one 
half of the circumference of the cross section. Pas- 
sageways 26 surround passageways 20 and 22 In the 
first portion of the catheter of Fig. 1 . 

Reference is now made to Figs. 9A, 9B and 10, 
which illustrate use of the apparatus described 
hereinabove in the treatment of an enlarged prostate. 
Fig. 9A illustrates insertion of the catheter of Figs.1 - 
3 through the urethra such that the second portion 26 
lies at the top part of the prostate and extends into the 
bladder and the tip portion 34 extends into the blad- 
der. 

Figs. 9B and 10 illustrate the supply of heated 
fluid under suteble pressure, typically 1-4 ATM from 
a heated fluid supply through the catheter 10 for inf- 
lation of the flexible wall portion 30 to the configuration 
illustrated. Such inflation provides heat or pressure 
and heat treatment to the prostate and the neck of the 
bladder, thus effectively enlarging the passageway of 
the urethra through the prostate, as desired. Drainage 
of urine from the bladder is provided via aperture 36. 

In accordance with an embodiment of the inven- 
tion, the catheter may be left in the patient after treat- 
ment to provide drainage of body fluids and to prevent 
inflammation of the treated area due to passage of 
urine in the vicinity thereof. 

Reference is now made to Figs. 11A and 11B, 
which illustrate thermal or combined thermal and 
pressure treatment of the bladder, in accordance with 
a present invention. In this case, the flexible wall por- 
tion 30 is configured to substantially fDI the bladder. 
Normally the tip of the catheter is that shown in Fig. 
8B. 

Preferably the catheter of the present invention is 
made entirely of elastomeric materials and thus is 
suitable for use during and in combination with radi- 
ation therapy where suitable. 

It will be appreciated by persons skilled in the art 
that the present invention is not limited by what has 
been particularly shown and described hereinabove. 
Rather the scope of the present invention is defined 
only by the claims which follow: 



Claims 

1. A technique for localized thermal treatment of 
mammals comprising the steps of: 

insertion through a body orifice a catheter 
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including a first elongate portion including a first 
passageway for supply of a first heated fluid to a 
heating location and a second passageway for 
return of the first fluid from the heating location 
and thermal insulation surrounding the first and 
second passageways and a second elongate por- 
tion communicating with the first elongate portion 
and including extensions of the first and second 
elongate passageways in thermal contact with an 
exterior surface of the second elongate portion, 
such that the exterior surface is tii heating contact 
with a desired interior body portion; and 

emulating of a heated fluid through the 
first passageway and the second passageway to 
provide desired heating of the desired interior 
body portion. 

2. A technique for localized thermal and pressure 
treatment of a body portion comprising the steps 
of: 

insertion through a body orifice a catheter 
including a first elongate portion including a first 
passageway for supply of a first heated fluid to a 
heating location and a second passageway for 
return of the first fluid from the heating location 
and a second elongate portion communicating 
with the first elongate portion and including a flexi- 
ble thermally transmissive wall the interior of 
which communicates with extensions of the first 
and second elongate passageways, such that the 
expandable wall portion is located at a location at 
which it is sought to apply pressure and heat; and 

circulating of a heated fluid through the 
first passageway and the second passageway 
under a suitable: pressure to provide desired 
expansion of the wall portion of the second por- 
tion and thus desired heating and application of 
pressure to that location. 

3. A technique according to either of claims 1 and 2 
and wherein said catheter comprises a body fluid 
drainage passageway and also including the step 
of draining body fluid through said passageway 
during the treatment 

4. A technique according to either of claims 1 and 2 
and wherein said catheter comprises a guide wire 
accommodating passageway and also Including 
the step of inserting said catheter along said 
guide wire. 

5. A technique according to any of the preceding 
claims and also comprising the step of retaining 
the catheter in the mammal after treatment 

6. A catheter comprising: 

a first elongate portion including a first pas- 
sageway for supply of a first heated fluid to a heat- 
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ing location and a second passageway for return 
of the first fluid from the heating location and ther- 
mal insulation surrounding the first and second 
passageways; and 

a second elongate portion communicating s 
with the first elongate portion and including exten- 
sions of the first and second elongate passage- 
ways in thermal contact with an exterior surface 
of the second elongate portion. 

10 

7. A catheter according to claim 6 and wherein said 
second portion comprises a flexible outer wail 
portion which is inflatable upon circulation of fluid 
through the first and second passageways. 

15 

8. A catheter comprising: 

a first elongate portion Including a first pas- 
sageway for supply of a first heated fluid to a heat- 
ing location and a second passageway for return 
of the first fluid from the heating location; and 20 

a second elongate portion communicating 
wfth the first elongate portion and including a flexi- 
ble thermally transmissive wall the Interior of 
which communicates with extensions of the first 
and second elongate passageways. 25 

fi. A catheter according to any of claims 6-8 and 
also including a third elongate passageway 
extending through the first and second portions 
and having an inlet opening for draining body 30 
fluids through the catheter. 



ble thermally transmissive waD the interior of 
which communicates with extensions of the first 
and second elongate passageways, such that the 
flexible wall portion is located at a location at 
which it is sought to apply pressure and heat; and 
circulating of a heated fluid through the 
first passageway and the second passageway 
under a suitable pressure to provide desired 
expansion of the wall portion of the second por- 
tion and thus desired heating and application of 
pressure to the body portion at that location. 

15. A technique according to claim 14 and wherein 
said catheter comprises a body fluid drainage 
passageway and also including the step of drain- 
ing body fluid through said passageway during 
the heat and pressure treatment 

16. A technique according to claim 14 and wherein 
said catheter comprises a guide wire following 
passageway and also including the inserting the 
catheter along a guide wire. 



10. A catheter according to any of claims 6 - 8 and 
also including a third elongate passageway 
extending through the first and second portions 35 
and having an inlet opening accommodating a 
guide wire. 



11. A catheter according to claim 9 and also compris- 
ing a tip portion in which said inlet opening is 40 
defined. 



12. A catheter according to claim 11 and wherein said 
tip portion is straight 

45 

13. A catheter according to claim 11 and wherein said 
tip portion is curved. 



14. A technique for localized thermal and pressure 

treatment of prostate or bladder conditions or so 
urethral strictures comprising the steps of: 

Insertion through the urethra a catheter 
including a first elongate portion including a first 
passageway for supply of a first heated fluid to a 
heating location and a second passageway for 55 
return of the first fluid from the heating location 
and a second elongate portion communicating 
with the first elongate portion and including a flexi- 
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